Background-Exertional dyspnoea is a limiting symptom in many patients with mitral stenosis but its causes remain incompletely understood. Ventilation during exercise is abnormal in chronic heart failure of all causes and there is increased ventilatory cost of carbon dioxide production. Patients-23 patients with rheumatic mitral stenosis undergoing percutaneous balloon dilatation of the mitral valve were studied to investigate exercise ventilation. Methods-Treadmill exercise tests with respiratory gas analysis were performed before and 1 day, 7 days, and 10 weeks after balloon dilatation of the mitral valve. The relation between ventilation (VE) and production (Vco2) was analysed by linear regression.
(VE) and production (Vco2) was analysed by linear regression.
Results-The VEFVCO2 slope was linear in all patients and before balloon dilatation of the mitral valve it correlated inversely with peak minute oxygen consumption (Vo2) (r, = -0 47, P < 0.05), exercise duration (r. = -0 66, P < 0 01), and mitral valve area (rs= -0.5, P < 0.05).
The VE/VCO2 slope declined acutely after balloon dilatation of the mitral valve (n = 10) (mean (SD) 41 (4) v 36 (2.9), P < 0.05) and did not change again thereafter.
At 10 weeks (n = 23) exercise duration (460 (230) v 630 (240) s, P < 0.01) and peak Vo2 (12.7 (4. 3) v 14-9 (4.8) ml/kgi min, P < 0.05) increased significantly.
Conclusions-Patients with rheumatic mitral stenosis have a similar increase in the VE/VCo2 slope to that of patients with heart failure from other causes. Successful balloon dilatation of the mitral valve is associated with an acute reduction in the exercise VE/VCO2 slope. (Br Heart J 1995; 73:386-389) Keywords: balloon dilatation of the mitral valve; exercise ventilation; chronic heart failure; mitral stenosis The haemodynamic changes that occur during exercise in patients with mitral stenosis are well documented' but the causes of exertional hyperpnoea have never been fully elucidated. Possible causes including enhanced central respiratory drive, reduced lung compliance, and pulmonary congestion leading to stimulation of juxtapulmonary capillary receptors have been suggested. 2 The ventilatory response to exercise is abnormal in chronic heart failure (CHF) of all causes. 3 There is an excess ventilatory cost of carbon dioxide (CO2) production and this is reflected by an increase in the slope of the linear relation between CO2 production and ventilation. 4 This increase in slope is related directly to exercise capacity at levels of peak minute oxygen consumption (Vo2) <20 ml/kg/min4 and reflects increased physiological dead space ventilation.
Patients with mitral stenosis have increased ventilation of physiological dead space at rest.6 Unlike conventional surgical treatment for mitral stenosis, percutaneous balloon dilatation of the mitral valve allows assessment of exercise dynamics immediately after palliation of valve disease, without confounding postoperative changes. We have investigated hyperpnoea in mitral stenosis by observing the time course of changes in cardiorespiratory function after balloon dilatation of the mitral valve and their temporal relation to improvement in exercise haemodynamics.
Patients and methods

PATIENTS
The study population consisted of 23 patients (22 women; mean (SD) (range) age (58 (10) (44-74) years) with rheumatic mitral stenosis undergoing routine balloon dilatation of the mitral valve. Two patients were in New York Heart Association class II for heart failure, 19 in class III, and two in class IV. All patients had normal coronary arteries and a left ventricular ejection fraction >40% on angiography (normal range 55-70% (240) s, P < 0 01) and peak Vo2 (12-7 (4 3) v 14-9 (4 8) ml/kg/min, P < 0-05) compared with the baseline before balloon dilatation of the mitral valve. The VE/VC2O slope was significantly reduced (from 38 (7) to 34 (9), P < 0 01), but remained inversely correlated with peak Vo2 (rs = -0 62, P < 0 01). A weak non-significant correlation existed between absolute change in valve area and reduction in VE/VCO2 slope.
There were no significant differences in the change in heart rate with exercise (53 (5) v 55 (5) beats/min), change in systolic blood pressure with exercise (20 (4) The distribution of resting lung ventilation and perfusion in patients with mitral stenosis has been studied extensively. There is an increase in relative perfusion to the apex of the lung" 12 and a reduction in ventilation of the lung bases." I3 These abnormalities are exaggerated after exercise. 14 The resulting resting ventilation/perfusion ratios which are normally high in the lung apices and low in the bases are reversed, with a relatively uniform distribution of ventilation/perfusion ratio throughout the lung. This pattern of ventilation/perfusion abnormality is similar to patients with CHF from other causes. '5 Static lung function may be abnormal in patients with mitral stenosis. The abnormalities are usually non-specific but include reductions in vital capacity and dynamic lung compliance, peripheral airway 60 r 
